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S h u t t l e  T r a f f i c  Models A.  S .  Kiersarsky  

ABSTRACT 

A r e a s  of p o t e n t i a l  impact of t h e  Space S h u t t l e  on t h e  
unmanned s a t e l l i t e  program have been examined. The s a t e l l i t e  
program conta ined  i n  Option I11 of t h e  1 9 6 9  r e p o r t  t o  t h e  Space 
Task  Group has  been used as t h e  r e fe rence  mission model. The 
assumed S h u t t l e  model has  a 15 x 60 f o o t  cargo bay and a round 
t r i p  payload c a p a b i l i t y  of e i t h e r  25 or 50 thousand pounds t o  a 
270 nm, 55O i n c l i n a t i o n  o r b i t .  

The S h u t t l e  s y s t e m  (o r  S h u t t l e  p l u s  an upper s t a g e )  i s  
found t o  be capable  of d e l i v e r i n g  a l l  t h e  s a t e l l i t e s  i n  t h e  mission 
model and recover ing  m o s t  of them (excluding p l a n e t a r y  pay loads ) .  
Low e a r t h  o r b i t  s a t e l l i t e s  are amenable t o  d i r e c t  S h u t t l e  d e l i v e r y  
o r  recovery ,  whi le  h ighe r  a l t i t u d e  s a t e l l i t e s  r e q u i r e  an upper s t a g e .  
Agena and Centaur s t a g e s  w e r e  considered f o r  s a t e l l i t e  d e l i v e r y ,  
whi le  t h e  Space Tug w a s  considered f o r  both d e l i v e r y  and recovery.  

Two f a c i l i t y - c l a s s  s a t e l l i t e s ,  OAO and HEAO, w e r e  examined 
i n  some d e t a i l  as candida tes  f o r  t h e  S h u t t l e  mode. Design concepts  
are p resen ted  which i l l u s t r a t e  p o t e n t i a l  advantages of t h e  payload 
(weight and volume) d e l i v e r y  and recovery c a p a b i l i t y  of  t h e  S h u t t l e .  
P o s s i b l e  imp l i ca t ions  of o r b i t a l  s e r v i c i n g  on s a t e l l i t e  des ign  are 
i l l u s t r a t e d  us ing  t h e  Nimbus s a t e l l i t e  as an example. 

T o  e x p l o i t  S h u t t l e  c a p a b i l i t y  beyond s t r i c t l y  s a t e l l i t e  
a p p l i c a t i o n s ,  a concept f o r  a manned experiment module t o  be c a r r i e d  
i n  t h e  S h u t t l e  bay w a s  i n v e s t i g a t e d .  The experiment program f o r  t h i s  
module i s  p a t t e r n e d  a f t e r  t h e  NASA CV-990 a i r b o r n e  r e sea rch  program. 
Two v e r s i o n s  of t h i s  concept  are d i scussed ,  a s m a l l  module t o  be 
flown piggyback on a s a t e l l i t e  de l ivery / recovery  mission,  and a l a r g e  
module t o  be flown on an independent mission.  
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One measure of t h e  e f f e c t  of t h e  S h u t t l e  on t h e  s a t e l l i t e  
program i s  t h e  cost  sav ings  which might be achieved.  Under a spe- 
c i f i c  s e t  of assumptions r ega rd ing  i n d i v i d u a l  s a t e l l i t e  miss ion  cost 
sav ings ,  s a t e l l i t e s  which could be launched and/or recovered by t h e  
S h u t t l e  and a l s o  show a c o s t  s av ings  have been grouped i n t o  a t r a f f i c  
model. T h i s  t r a f f i c  model has  been used t o  d e r i v e  annual  cost  sav ings  
and number of S h u t t l e  f l i g h t s  f o r  S h u t t l e s  c o s t i n g  3, 2 0 ,  and 75 m i l -  
l i o n  do l la rs  pe r  round t r i p .  (The e f f e c t  of S h u t t l e  development c o s t  
w a s  n o t  considered.)  I n  a sample t h r e e  yea r  pe r iod ,  1977-1979,  aver-  
age annual c o s t  sav ings  w e r e  c a l c u l a t e d  t o  be 1 4 0 ,  1 0 ,  and 0 m i l l i o n  
d o l l a r s ,  r e s p e c t i v e l y .  The average number of S h u t t l e  f l i g h t s  p e r  
yea r  w a s  14, 4 ,  and 0 ,  r e s p e c t i v e l y .  

A f i n a l  s e c t i o n  on i s s u e s  d e a l s  wi th  t w o  p a r t i c u l a r  ques- 
t i o n s  raised by t h i s  s tudy:  1) a p o s s i b l e  role f o r  an i n t e r i m ,  
75 m i l l i o n  d o l l a r  p e r  mission S h u t t l e ,  and 2) t h e  merits of making 
f u r t h e r  p e r t u r b a t i o n s  on t h e  t r a f f i c  model be fo re  i n  depth  s t u d i e s  
are c a r r i e d  o u t  t o  achieve bet ter  estimates f o r  sav ings  which might 
be r e a l i z e d  through s a t e l l i t e  r edes ign  and reprogramming f o r  t h e  
S h u t t l e  mode. 

The format fo r  t h i s  r e p o r t  c o n s i s t s  of c h a r t s  and sup- 
p o r t i n g  t e x t ,  T h e  charts,  wi th  minor mod i f i ca t ions ,  w e r e  conta ined  
i n  a vu-graph p r e s e n t a t i o n  a t  NASA Headquarters on June 3 0 ,  1 9 7 0 .  
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